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. Thia invention provide, an infi.c.!. avatar.', lnoervIous 
to flulda and built op of eu..arpo..d pile, of n.dcerixed fabric 

o°r r. U B -- Ch ^ tM "~ * ""-era. 

of 30 " *^jor «or., and in long length,. 

Infi-^^te^"" * -** - ""^turing such fa 
in P^Jggr*,* coaprie.. under heat and pMM . 

^» °- — eaaive lengtha of an 

'^mm 1 PlUrallt ' °< -^Md pltaa of 
rubborlaed.*^ the llk „ m?p . d ^ ^ 

-CSerad M»*.,..tn. aaae...b!y including lns „ e ^ 

t "" Crtil W1 ~" op^aad aurfacea of thia 

±ror. bonding together. 

"he reeulting product ia fiat and haa the eternal ao, 5 erarc. 
o a convoy b.lt. out it hoc a paaaogo „y extending throughout 
ita length. By oiaiapin, lts Jnia „„ an ^ 

"bait" oan .. abated to for, a balat.r, f U1 ad with Houio'aa'' 
« «nk. or by «l,l„ c auitable coupling oonnactiona to the enda 
ln«.«d of clacping. tho dtrtdtur, car. be e=pl,yed aa a ho... 

- caaea it la convenient to provide the a.e. ia bly „uh 

• -be of robb.,, poly,i„,i oKiorldo or other auitable theraoolaotic 

Ml ' rUl °< " »= "™ Vly.. in which caae 

Vbc ^U,icn-pr.,.„ti„g natariai xay be provided aa a coatin- on 
of thia tube, .he ,,.e,ol s . », alao include ar, 

- >f ' SS " r " 1Stl " C ««•«•. «*!* »y be of the aace arterial . 
Urn inner tube. 

:...» cona.ltu.nt pliea are preferably of ,ov,-. fabric contain- 
"• " ••"•• : " UC » nylon or ierylene 

' ' • ' XnU ***«»« -* "--el or aynthetic 

" ".a fabric ,ilea .ay. however, be i.,,,o,notad by other 
r:..la which wlli co , a „d bond together in the ,roaa. euch for 
1. no polyvinyl chloride. •« fixture oi polyvinyl chloride 
itril. rvbbor and othor auitabl. chemoplaotlc »t.riala. The 
••..a need not. however. ,,Cu.earll, be of woven fabric. Thoa 

-ay, in suitable c.i.._ cr.aisc of 'tin- 

~. wuio 0 4 nylon or tcryic.o 
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of latex-i predated non-wavon . .Voric or :f paper impregnated 
•..ith a thennoplaotic rr.ateri j.i , or r.sir:. 

inflatable •belts' ac describee; ycove jr*av be utilized 

a:, inflatable bolsters, c.;;. 3C inches in uin.r.eter and 12C feet 
in length , for uje in sup crt i n£ the roof in u coiliory, as 
:?ii.lo'«. tanks for the tin..:*.- ort of liquid in bjii: or. roaa vehicles, 
a.- flojLc!.ng boom;, .'or -wC in harbours to v. event the spread of 
flo;-.tLn t ; oil fronr, oil loading installations and as hoses aanuf ma- 
tured in lor.j lengths for c.:;crc.ency supplies of water or fuel oil. 
They may alio be used, when inflated, as docksidc fenders, weightc 
at :r.: end, floating in an upright position a;;ainst the dock ail 
and anchored thereto by chains. 

if desired the hose ...ay tc provided with a dabble or multiple 
internal passage way by liyinr: an internal ply or plies of 
rubb.:ri r,^J fabric across the interior of the innermost folded 
ly v.ith uhesion-prcvcntinr notarial between the opposite surface 
of ;-na In.arnai ply or . li :s and the surface; of the innermost piy 
Jach innermost ply will then form when the hoso i^ inflated an 
internal longitudinal ou1::::j;;g which will operate to pre'.ent aur-e 
of contained liquid when ..no h se is used as a pillow tank, or to 
provide separated passa.; t j ways for the containment and conveyance 
of different fluids when ; j a ho*, e or boorr.. 

In the case of a vili.ow ,ank the bulkheads are lightly per- 
. orated to equalise distribution of liruid into the vari ous cor.:- 
partr.onts. In a hose of uitipl bore they :.r*. not perforated, 
-he process of manufacture is continuous and there is no 
restriction, except for t.ansyor^ difficulties, or. the length of 
■.^we which car. be produced in on: pi-cc. In this respect the ho.e 
is produced exactly as a conveyor belt is ...ado, in that a built 
up enrcase is asser.foiec in a fist- ctate and fed into a press and 
v. Icar.ized length by ien-th successively with overlaps, and coiled 
jp air. after vulcanization. 

The hose :an accord . .s^ly manufactured in lengths of up t*- 
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1000 ft. and its dia:r;eter i3 , e3 tricted oniy by t . e wldsh of 
press available. ,ince the hose, although of larger dimeter is 
produced in a flat state, It i 5 , like a fire hose, easy t0 coil . 
in fact, it coils exactly as if it were an ordinary conveyor belt. 
T,e resulting coil is stable and compact and can easily be 
transported and handled. The hose will run off the coil frealy 
in the flat condition and only oeco.es round in section when inter- 
na, pressure is applied. On emptying, or upon deflation, the hose 
returns to the fiat state and can be re.dilv coiled again. Other 
rubber hoses of large diameter which have been built on „ drels 
are intrinsically round and do not coil satisfactorily so that they 
can only ce handled in extremely limited lengths. 

The adhesion-preventing material may be constituted by a oowder- 

*' liTliid ° r Cei - lik ° ^ erial «* ^ple a, ground mica, 
voting, talc, search, clay, an Pulsion of wax with or without a 
silicone, culphonated castor oil, a mixture of sulfonated fatty 
acid, a polyethylene glycol, glycerine, or methyl cellule or 
polyvinyl alcohol in -el or paste form. Methyl ce.iulose and 
polyvinyl alcohol leave a film within the cured assembly which is 
soluble in water and can subsequently be washed out of the structure. 
Alternatively, ch, adhesion-preventing material may be in sheet 
C '- Z ^ si > tor - : >:,:-ple, ty a sheet of metal, vulcanized 
r:..z,v, c-.-ed rubber hydrochloride, or polyvinyl chloride or other 
vinyl polymer. In this cas, the sheet also acts as a former. When 
tuch a lonacr is used, it is in mo-t cases desirable to orovide a 
parting a L ent between the former and the innermost ply in order to 
prevint the innermost oly Jr.m .ticking to the former. Preferably 
^ ?artinfi ajent 18 provided -« * coating on the internal surfaces 
of the innermost ply in order to prevent them from .ticking toother 
c-ring handling and advance of the superposed plies to the press, 
•'reparation, of chalk, talc or zinc stearate powder or combinations 
o: t,.esc would normally be use, as surface coatings for the rubber 
innermost ply. It is also politic to coat a metal fon.er ,ith wax, 
Cr a SiliC - n * crcl3e relc: "-' - or to coat the former wi;.,. n 

neat resisting inert vami... :..ycr to prevent adh.-si,-, of tnc :,..v. r 
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ir.c r: 



rc 3i „. a „ d rvmum of P ,. y . Mt „. nw ; 

-r >• xr ro raa r u oC , aU . nlz « m or 

- **uc or ,,c ^ l0 . w Ply «. b0 ^ 

■vent adhooion. 1- ... „ H 

1- ..... c,..o o. the fomor bein- n .i; 0 0 f a 

te,:coratura ro 3i5t , r .,, inert ^ 

* no Dart- 

ing a G ent will be n-ccssary. 

™«r, when of rtcld Mtertia> ^ haye 
' - ««-„ to oXi^nete the production of , harp ^ 

'-I !"": V* ina3ra0 " i>ll " ,hen ths «— «» i. euro. in the 
. .or,er « r e.,„ve„ient ly he . neM1 place , 

-•icxnows or the ordor 31 i/s». 

- wax oc Md BUhdraOTi froo - 

— the „e„ Ur , th t0 be pre „ ed _ In ^ mj * - 

r.:r- r 3! * 5 - : ror - *-» ^ or t h e , MMbly sad b0 

.on i. M y easily bo withdrawn. 

«3» "» 1. Of robber or other . lastu Mterial u 

or coo, ain Mbedded longitudinal /arns m that 

.'!7' Unde - — " — • — e or the inner eL 

::,.:: 1 ;:r 1 " 8 ina n2verth,iM * ° f 

o..r . eontiderebu ien.th without bree^ or 
---ion „ iU r.ow be fU rther o, ? u lnM with re f rente - 

a vnmml . draKing3 _ lr wnlch ._ 

re ' tra " iVOr " SeC "° n * " l ""». bl „ etree- 

--° "oorcen.o with the Invention. 
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Figs. 3 and l* are secti .nal views illustrating alternative forms 

of. press for use in accordance with the invention, 

*ig.5 is a section through an internal ply for use in making 

a hose with a double internal passage way, 

•~ig»6 shows the resultant hosa after curing, 

'ig.7 shows the resultant hose when expanded, 

t a ii:s.8-10 are sectional views illustrating alternative fores 

of end closure, 

*'ig.ll shows an appropriate form of former, 

rig. 12 illustrates the ir.o-lding of an assemblage round a 

forr.er, 

r'igs.l3A, 3 and C illustrate successive stages in the 
fabrication of a rubber former with embedded textile yarns, 

rig. 14 illustrates tha rjuiufacture of a hose with reinforcing 
rubber rods and 

I'ig.15 illustrates a hose with reinforcing fabric strips at 
it 3 edges. 

The hose shown in **"i£.l, which i3 suitable for uso as an 
imlatable bolster, consists of an inner tube 20 of rubber, a 
series of surrounding plies 21 of rubberized fabric having longitu 
dinally staggered joints 22 end an external abrasion resisting 
cover 23 of ruober. Aw ! nsicstod in *'ir.2, -Jr. z inner tube 20 of 
rJohzr, containing the achiJtian preventing ingredient and either 
forced as a tube or constituted by a strip of rubber folded into 
tubular form with an overlap joint, is fed forward to form the 
innermost layer of a carcase as it travels forward. A strip 21 
of rubberized cloth is drawn frox a roll 2U of the cloth and 
folded around it to fora a ply having an overlap joint 22 which is 
stajgerod in relation to the joint {when present) on the tube. 1'rJt 
procedure is repeated to apply in succession further cloth plies, 
using cloth of progressively, increasing width and staggering the 
joints in successive plies. The outer covering of rubber is ther. 
applied, ihe carcase is then vulcanized, ienjtr. by length, betv;icr. 
the top and botto:r. plr.tons 25 C'ig.3) of a bilting press, edge 
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moulding bar* 26 being provided if desired. These need not 
necessarily contact the outer edges of the hose as illustrated 

but can be used simply as spacers between the platens 25. 
When the inflatable structure is intended for use a, a round 
hose, edge moulding bars 26 with concave inner faces' may be use 
in the press to ensure that the edges of the moulded structure 
will bo convex and that it will inflate to a circular hoso of 
uniform wall thickness. 

If the hooe is required to have reinforced edges and an 
outstanding fi„ 3 0 at each edge additional plies 29 of rubber! 2 
fabric (Pig.4, are superimposed upon the edges of the carcase 
beneath the rubber covering, and the press will include top and 
bottom edge moulding bars 27 in addition to the platens 25 and 
the moulding bars 26. 

If the length of cloth in a roll is insufficient t, make-u- 
a full length of hose, each ply may be made up of successive 
lengths of cloth jdned end to end with an overlap bias joint at 
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The reinforced edges, when provided, can be used for attac 
-ent to the hose of clamping plates for use in dragging the 
inflated bolster forward or, in the case of a floating boom, f 0 , 
supporting weight, anchor P i ate3 or the like. 

Fi G s.5-7 show the production of a hose 20 having u divided 
internal passageway. In this case the innermost ply 3 1 is fold, 
as shown in ,ig. 5 with adhesion preventing material posltioneo 

as indicated at 32. In the finiehed hooe the portion 33 of the 
innermost ply constitutes an internal bulkhead. 

V.>.en the hose is to be used as a pillow tank or bolster it~ 
ends can b0 formed in a number of ways. Thus the ends of 
the hose can b flatten d after trimming and clamp d by bolts 34 
between metal brackets, as shown in rig.8, or -rm>- ^ ^ 
with washer,. As an alternative to the use of metal and as she, 
"...9 and 10, the anti-adhesion material may be mitted at t 
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one, or the hose so that ail plics occo , c vulcanized to C c t r,- 
at the ends. Xn this „ JC u ^ , c .^^ ^ ^ ^ ^ 

f abric olios altc~*v - *o v • - i / 

°' ur cnd C^ClC), or to orovide 

edditi „ a i reinforcing plies 29 (ri-. 9 ) of rubberized fabric 
re:.,: .no ends of the carcase ana ,, 0 an onci nouldi„ 5 bar in the 



press. 



-v.fr.nc. has already been nade to the ,se or a fomer and 
a suitable fomer 34 is showr. in ri g . n . ihe fomer ha£ rounde . 
eo S es 35 which ens, re tai no sharp crises will bo fonned at 
the 0^ 35 of the tube 2. constituting the innermost ply (ii ,. 12) . 

'i G8 .13A, 3 and . illustrate the fcrrnati.n of a rubber" 
foaaor. having embedded textile yarns. . lS ahoKn> the yams 36 

are laid on a sheet 37 of rubaer, wMcn ic * , • 

^c* , w...c.i iw a. n res folaea around 

the yarns and vulcanized. 

-hara creases at th, edges of the innermost ply ,:ay also be 

avoided, as shswn in W -. U , by including i, the structure to be 

c-red longit-dinal red. 5 e vulcanized or -c,i-vulcani 2 ed rubber. 

ir.c press includes concave c=;;e .aoalding bars 26. 

-harp creases can also te avoided by incorporating in the 
interior of the carcase a se«i-cured inner tube ,-nade up and test- 
ed ,cfore it is incorporate into the structure, ihe use oh a 
-a=i -cured" inner tub, prevents the production o: sharp crease; at 
t-3 e.i es oh the inn-.ra.ost , iy ~urin r vulcanisation because the 

3j;..i-rured layer o: rue • •> - „ 

AA0/; -° - r -y -P?reciable extent. 

u - w 1 J* . on o . ilov/ c reo wCc ie 
obtainec, whilst it is still possible to obtain a C ood bans at the 
overlap joint, and to the teacilo ply to which it is adhered. The 
cht.ee of exact degree of so,.i -cure for the opting balance between 
tiies-. conflicting re ;ui regents will depend on the nature or the 
individual ruboer ccapoai ti.-n ir. question. 

sharp creases can also re .voided, at shown in Fi 6 .i 5> by 
using an unvulcaniz.-c « lstto,ed rubber t,o, 39 as the innerr.ct 
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Ply and incorporating longitudinally extending fabric stripe M 
within the edges of this tub,. 3y the use of fabric having good 
strength and elongation properties (e.g. staple nylon fabric) we 
can ensure that the fabric strips, which become bonded to the 
rubber tube, act as fomers to give a finite radius of - curvature 
at the edges and present subsequent cracking. 

deference has been made above to the use of plies of woven 
fabric wrapped with staggered longitudinal joints. As an 
alternative the plies nay consist of the ...ate,:al know, as tyre 
cord, i.e. a rubberized fabric having substantial warps and li.-ht 
wefts which suffice on.y to hold the fabric toother. , he „ such 
^abric is used to make the inflatable structure it is lapped 
helically in atrip for,:, around a preformed inner tube of rubber 
or the like, or around a suitable flat fonr.er, in p- irs 
op rosing layers in which the warps extend helically in ooposlte 
directions and incline to the axis of the structure at 
a.vr.xiaately the ideal an--le oi 54° 451. 
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l& ooodimewts of the imvehtich in which an exclusive 

PROPERT* OK PRIVILEGE IS CLAIMED ARE DEFINED SloLLWS: 

1. A method of manufacturing an inflatable structure which is 

impervious to fluids and is built up of superposed plies of rubberized 
fabric or other material which will cure and bond to an adjacent ply under 
heat and pressure, which method comprise, curing under heat and pressure in 
a conveyor or similar press successive lengths of an assembly constituted by 
the superposed plies, which are wrapped around one another with staggered 
joints, the assembly including between the opposed surfaces of tne innermost 
Ply a material which will prevent said opposed surfaces from oonding together. 

2- A method, as claimed in claim 1, in which the innermost ply is a 
tube of rubber, polyvinyl chloride or other suitable thermoplastic material 
having no fabric reinforcement and the adhesion-preventing material is pro- 
vided as a coating on the Interior of this tube. 

3- A method as claimed In claim 1 or 2, in which the assembly includes 
an abrasion resisting cover. 

A method as claimed in claim 1, in which th* adhe si on -pre venting 
material is constituted by a withdrawable former disposed within the assembly. 

A methoa as claimed in claim <*, in which a parting agent is provid- 
ed oetween the former and the innermost ply. 

6. A method as claimed in claim <♦ or j 9 in which the former is a strip 
or metal vita rounded edges . 

7. A method as claimed in claim k, in which the former is a strip or 
vulcanized rubber. 

o. a method an claimed in claim 7, in which th former contains 

embedded textile yarns. 

A aethxi as claimed in claim 1, in which tn press includes edge 
:ac~llin£ cars . 
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10. A method as claimed in claim 9, in which the edge moulding bare 
nave concav inner faces. 

11. A method as claimed in claim 9 or 10, in which the press includes 
tq>and bottom edge moulding bars for forming ribs at the edges of the inflat- 
able structure . 

12. A method as claimed in del* 1 or 2, in which the innermost ply is 
so shaped that the structure has an internal transverse buUchead. 
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